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limm 1 ] r\)V7 y»*: t , f£K/iy yija 
yffiSWfifi^tU rs>V7 y U rj ^a6KO±«H(C*|g 

A/U? yy nya^X^H^futET^y -f yfg«eo 

mvmzKLhizjfmztifzm i urftist , Mism i &v 
m 2 BM^xtjFM^iis y- h t . miy- htm^ 

HolEy-x, b'W ys^-bwny^^ bmzBtfL 

iat« yy/by- b f e t*p. 

[ft 3<If 2 ] mW,T7"r 4 ~7fB»iPM&4 nm-10 

0 nmX'h&Zb *Wmb^hmim.l \,Ztm<7)¥7)V 

C iW&H 3 ] ffi 1ST ? y y«*OWie' ^ ^y'Ja 
yffiKOXfiffly £>0©$y 1 0 nm~ 1 0 0 0 n rat 

h * £ t zw&b^&mmn. i xs± 2 <ci stsioyyvby 

— b F ET|^ t 

[ m&g 4 ] toiET ? y 4 ymmcomam 2 BtikM^ 

±SH^^«7)ft§^'5 nm-3 0 0 nmT&££i: 
itt-t&flfsRlf 3 tCfBWorT'Vky- b F ETfi^, 
[ff*If5] flfTlEy-bBMfcBiOJSSfiO. 5nm- 

1 0 n mX'fo "3 . HUfES? 1 BtlbJ8tO»$ ti 0 . 5 n m— 

2 0 0 nmX'foZ £ fc £WRfc-$N&ilfcRJH 1 KfBKOy 

[|f^6] MfE3£2lHL$|e9ff$* s 2 0nm~8 0 
0 n mtfcS £ b HWtikb^ Z>imm 1 tzMSBt^^y/U 
y-hFETlf„ 

r?y 4 ywMcomxuy— b<?)#§ ± o^ct < tT£> 
sit £#$t t -rsmtm i &Bmp>yf)v?- ffe 

[fi*S8] fufEy-^&.y'b'W yfi. y-bk* 

&&y ?y 4 rmm^m< r^^r^ ymmcommiz, y 
-bb& Emmmxwm £ tei««x t° 9 y y -v iv 
mwwiM^tz i> cDx-h hz\b *#&b't&mt9 1 tz 

siMcoyyjUdr— b f e t«X * 
[|f*S9] mjfEig*K«xh°^yy^/Wi{y mflE^ 
-b£ 1 020 cm-Hm-F-ty/^f^tSS 

rn.it t , y- b ogHLtb^r ? y 4 ^«« J; v ^ 
t zm^x , j&r tfciwtiit-aMESai u y ^y 4 ~f 

£ k & tt&fc y-& 1R&98 tciEtt^rr/py- b F E T 



sat, -r ^ ymMb'f-bt^m-hm&^wx m 

lEiftoyy^y- b f e t*? . 
[ n «ji 1 1 ] fuiESMxa^x t ^ ^ )vm<mm 

'Jy'Jn yfttf 7|? y S i G e <7)fb*^SK§ ixS — ^J^t 
±Tft & £ i: iWtikb 8^^110 vffl 

AH^iEtfeoy^/uy- b F E T*? . 
instm i 2 ] ttriET^y < 7i8m3mzti& v- 

WffiM0±$m&WM£LX . ±JjiZ0 nm~5 0 nm 

T"t5 •§> £ fc ^mk-r^.ff5)<ii i tiEK^yy^y- b 
[fi*a i 3 ] mriET^y y- 

y^ft^F-ty^i^Sis, H2 
imz 0nm-5 0nmt*S;i ^^Mk "T ^» W 1 

tiEtt^yy/by- b f e t*^ . 

[ it*Ji i4] mzTfy-i ymmnmtfj ^>v <? is y 

c\bzw®ib -t&mzm i ^iEa^yy;by- ifet 

[it i s ] fluter 9 y ^ yfi^fi. ±gp^fi{±/jN 

hmrn i tiEttoyy;py- ife t*^ . 
[it^Ji i 6 ] iuiet ^ y * ^mm.<mm±smm 
tK mtxM. &mTmxit*mmm%x"<r)T--vy 
7°izx r)A<&m.i*tihc.b$:&mb-$-z>m?mitziz 
m<r>yy')vy~ b f e Tm=? . 

[ If *IM 17] A;^y'J3 y SSEKJ&IS H B H ~> 'Jay 

MiE^^b^ yy ayifiwisii^r^f y^^o 
mmm 2 wumhimnLztvfcT? y ^ y««^Miys 

MIEy^y ^ 7l««±»;f- MWt«^)J¥SiSLh 
mim l , 2»ftfflLhfc:y- b ^ffMtUgi . 

friEy- b t=*3r & r ? y ^ y«« & ^ < r ? y ^ y« 

frlEy-x. KWy&tfy-btf>3y*?Hifo:3y 

k fc y «, yy/i-y- ife T«y«MiH*ffi„ 
[if*3B 1 8 ] tuiEy^y < ywmjf%2m.\\Mk 

m^fv^ y >j ^ yis<?)±tffl{c^ hy//77^ 

mriEr ^ y y Sr 1^ < >vu 9 y y 3 y is«s 0 *o 
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)V*A—ia ivx v visyyzm^x ^mt Lfc«, t? 
jimt t-fttr ; t amt-t&imm 1 7 

lVy~ hFE T*^*JB*1£. 

[ it ^ 19] mibt ? r a rmmafw. 2 bkuk* 
&2mm*im.L. * h u * ^± osmesis 2 

izmm Lfc^i/w^ y u ^ ymmcois u^y^n^tLx 

mi: *r £ if &m 1 7 tieiao r nvy- vfe rm^co 

~jv \<m(mifei&r&JMiii&. 

3yffi!0:(:*hyy^7 fcfrW biases* 1 
mcM/mttM/9i 3 RfttR S Jl&ffM L . fjlESS 3 K 

\m/mm/m 1 imubs t ; ^ y 3 y 

fffE? 4 H|jMfcBi*3gjfi-r4OT±, W&*>fV9 y 

m±mm.imy^-^m^Lxmm^\ ztnz 

XKiBlHL fzm& <iv >«<d i^ijayftAi 

U H«I2X^.— F^^L^^Tvs/t^^y ayii 

t HWSfc-rfciw&B 1 7 tiEtto^^^y- h f et 

ti^MWBi' 'J 3 >" T* * £ t Sr^t i: ~T & msm 2 01: 
&tKP>?7/vy- h F E T3R^)1BK51£. 

[m#jh 2 2 ] wiey- h mM*Btitr&i/Hz . ^ 
& mm £ t&£-t& tztb . mtmitm *«3 -ec m 
n 5 £ fc -r&fftdsi 1 7 mias^^y- b 

[|f^2 3 ] Huiey- r- SMt^Igll sK U ;V 
'jny, *fy S i GeSV^M^^-ftL^t-ii^ffM 
Us i^Ji£*byy^:M£floig£#tf.rfc£ 

wat ^411*^ 1 7 tiEm^rr^^- hFE tis^ 

[00 0 1 ] 

[$&nH<z>s«-*ft«4Hff ] *wmty~7ivy- hfet 



r h*^^"^;^'- h7 -( y (Fi n) FET 

*^ i: ^ i 1 1 «. iaT#t= r r^fvy- v f 

[0002] 

[M&co&m fycMostffiffi(icpu<?)j:^ 
wffi* mm u%hm>&itw^xvih<nx\ z&EM&m 

[0003] itl-^JEtff-S . ft«c7)M#*tr*^-^. 
»^'flf CMOS *^WT"S> h . i i^foy- h 

y^ll-$)$k (Short ChannelEffect) "C*-?.. 
[0 0 04] f*£?)CMOSWi±J: LX'tyPSsV 

OSffli, y-hj|£#*5 0nmjaTta»'J^*t-3 

SrSi^L. ^A->^*§^3 0 nmMtBMOSl 

4 VTMk (Intel) XW^Lfz 3 0 nm 
CMOSffii, y"-M§tt3 0nmt^l.A\ I- 
V«rtt^*C0 i c7) (c tt^-X mtlX^&tte^Z-^o 

tfz. mmz. -mm^&tthwmz.y-vcom 

[000 5] ^tL^vSVl-^i^y 3^SSfttfiM 

0 S SR^ftfttRI***^ t h tZ-otlX . 3 0 n m OTO 

^■^y^v^^-thm^MMt^izih. soi 

(Silicon On Insulator) y>J a yJiJ ti^t^S 

[0006] mkw^iv? y y 3 y»KTt!ff LfcSf^ 
ffijt^^cOiiSO I -vyr7>-^T»tT^^tt 

1 *P«)fttt_b&»6 SO I y'j3 >-S^tffi^§ixTv^ 

7n-f ^ y?i&T ■< IftMb&dK^F&cofz 
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[0007] zcozoiz, $&sevm&& s o i mmim 

-/uy^y^tt^fci; D&SL&^.r^U CMOS 
y*/l<*3S 2 5 nmXteZtlMT&Tmt} 

-ttz*bcr>mMcr,m=Fmmt uc yy^y- h f e t*^ 

y- b vsk =t s y * y ^oswwRtt * * 
[ o o o 8 ] y- v \>z x h +<* y*iV0>mwNBE&±% 
- MS^ fcifc^T^S < im-th Z. b ifi"C& . Officii 

D I BL (Drain Induced Barrier Lowering) fJtt 

y- b L tif^x ^ a h* ttffi Srift W £3E 
■itmthz\btfX'%&cDX\ ft^wy-^7!ft 

y * y*jvsm&9mt& z 1 & . 

[0 0 0 9] 

[WffSMtl ] *ffl#it»6 4 3 3 6 0 9^mm 
m¥f-$M2 ] *Blttgtf|S6 4 1 3 8 0 2 -9m* 
[«f«3K3 ] *IB#^6 3 9 1 7 8 2#«Nlft 
[#fr*ifi4 ] *ffl#fr^6 3 9 1 6 9 5^BM» 
[0 0 10] 

[ififlH^nfifcL <t ~j t -rsps] n i ii^^yy/iy 

-bfiRftfctJVvt. »^Wt&y^y*;U<o:£f|fi]£ l 
y-b3 2{i#rV (Xlif+y*;D 3 

4<0^&XiiJiTtift(t'»fL6. IBflM ( a ) {i^riin 1 0 

0 ^ x wwizmmzmfc § ft , v — xat* h w -f y 

0 . *^{i±Tt;»ftft^ . ( b ) Ji^-ft IOO^x-a 
«ItffTW:f+ y*;t- 3 4 #*l£tt £>ft, -e<JOy 
y^OiTCf-13 2^1£^ft&M*y:/^y- 
1MOS com m ^7frti>coX"$> *) , *Sfctt&ft:fr ft 

1 0 OWHteJ&oTStftS. (c) i&jfill OO^x- 
^HfcSifitJBJitSftfcWtey^ y*/t- 3 4 *«ifttt 
ft. (a) y-xstf K W yfcJfc&UiTfcJB 
t££ft&v^U 1 0 O^x-^ffityfi&^frtcttwft 

[0011] 02{i|£*OF ETfpH^ggfl«te£^y 

X ( a ) b ( b ) liR— flKft*^ fcOTC, ( a ) tt¥ 
jtfflTs (b)tiA 7 y yye^y o * ft 1 

(c) tcffi3^-*«9tat/«aE*-i*F*»-9T^s. y^- 

y*;KJ5WH (XHLhT) ty-M 6£f&{fC. l^*> 

^ s My ^ y # l < im-t h Z b ffX' % h . 

^2aliSOIy'j3yiE 6. 1 OtiBMfcfflL 1 
2tty-MWl«T'»«. 



[ooi2]ii (b) (c) cowm^-th yyjvy 

i-T, -olll HI (b) fcjjc*-J: 5 te. ttft 

;13 4 ^y y 3 yoJSifcfirr*] loo tJKftS ft& <J0T\ 
flaewflBaWt^TS i - S i 0 2 *»tt«TL^ 
t*. 01 (b) coy^y-hFETS^FIi, f-Y^* 
/13 4 CD±T^y- h 3 2 ^'Iftxt-S . i ^*-?<7)^it 

ffll LX Mi¥-t h Z. b ifX% h . 
[00 13] f^y^3 4<?)±Tl:f-h3 2eM 

f -6it*!)t{4, MEMS (Micro Electro - Mechanical 
System) -)i-^^f -f y/tl-yf 

^•-y^ (etch - back) Xg^fi^tfftii'^^^TV^ 

T\ XW^IBtt^rS. f-^>'^3 4«±Ttey 
-Y3 2tt~thmi{b)<nm^Z&\<rZ, U^gfflM 

\,zy~ h 3 2 ^afiJc-r-g,^^6^w^ ^ ^<it^T^-i ) 

[00 14] icOidtC, 2 0 nmU[T<7)i¥££1rt'S> 

mmb ixzm&mo t, m^Fcom.^y^m^i 
mtx^miztmsa^xm^iommaSiT^^ zbiz 

[0015] "os, yy;py- h mo s s-^s^-s/s 

ft<5Dff!l«^{4. HI (c) t;^fJ:5(:, ^--W^/l- 

3 4wwty (£*•) cy-h 3 2 £Ktyr*P*»tM- 
h^mx-hh. mi ( c > como sm=Fit "y^y(F 

in) FET" b Vffitlh .01 ( c ) <^y 7)V¥— V 

FETig-?{i. so iaRflSJSfcfc^r. f^y*/it 

%hWM3 4^tMSr. t/>-Hl' (fci-t 5 0 nmlj, 
T) fc^t^-y^JBjSL. AMU y-bft* (y-F 
WW) *3S#-r4U &m$tifz1-^y*JW*?-ycr) 
R»*xf y^/H^i: ^ S C t Jffll^tOTib 
S„ iC0«JSfc:tJV^*±, S^'^ft^.f-W^l-3 4 
W x N^H^SitttffM^ft , ifU^Stt?!^ 
itftS, WIEflBaft^S^SOTi, y-h3 2^_hT 

JFM^ftfc 7 4 ;PAco)IJMtfl:ifi*^ftSy -v y^/1-3 

4mm$tihfzfo. ^^y^^^^m^i 1 
o i; o , i o o %miz}&<>xzmft&iz&& . 
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5 0 eoUtotz** y^;^Jf«Wf, KhA£rift| 1 o o 
[0 0 16] fty^y'J^yiitityA-^-^ 
WMf- 1FE Tfg^ (HI ( b ) ) tcJt^T f - -v >• 

a*e^cy— h 3 2£*y-Y yy^)V3 4<7)MI!JW£S 
[0017] v-xsv'Fi/^y 

Mis i Gejf*a»u^--y^*nsi&3a*iL 

O I 2 a t^j££tuti£*(7>yy^y- 1- 

[0 0 18] I22(;£ivt. s^oy^^/W)* 
7fM§ tl-£> #7* ^34tfSOI *-?£0#14±, SO I is 

«2afc#jS3;h.fcBWfclRl *7-j&»S>3££Lfcj!6 
#SO I^U3VfflR2aC^»S*l*ifc*jffllf^-* 

[0019] *lfe^4J^Lfclfl)ftSitjiefc'^-ftfc«>te 

* § tut t> ot\ ? >7 x & ffl v * x i&m iz y- h 
t § $ ti h x o iz y - -xsaf h v a y tx t ? * 

# % yija >-«jg!iiT'fc S T ? y yffiJSJ4y -v >■ */P 

mthz\t &x*% htthiz^ m^ma && < xm^cr, 

ft±£^.g> i fc & rf)V¥- FFE T*^ 

[0 0 2 0] 

ny y 3 yt-ffMSix/tsttor ?y 1 ymmt , wis 

-JSS $ 4 tiFM § tut 3? 2 BWtJg t . f 2 BMtffiLh 

comfter^y ^ 7imcomwmt,zBi&%titzy-hWHk 



&miZT?r-4 ymm * < huIe r ? x * ^ MM 

VAyWf?~Y^y9 9 hmzMfcZtitiay?? 
h BM&V&MM t i ax/Cfc £ r ^/uy- FFETS 

[002 1 ] ±fc. WIEBWtjlriW-^fcft, 
14, ysvp 7 ^ 'J n yltcWa v'U rr yxmtcDT? 

o±^h*- fer^f^ yw«-5E«§ 4 t» 2 KfbH 

* TFM-t £ II h . HfrlBIS 2 lt-fbM±^JFM ZtUZT? 

t a y'mmmmmzy- hm^tmimm-hxmt . 
i Mim*jmr&Tmk . mm 1 , 2umus± 

hcr>xy??hmzay?7h WMRVitmm £ BtiZ-t 
%>Xmt It^kAsX^h b F E Tf^cOSSBg^T 

[0022] 

TiMtKBW-* . H 3 f±*#MBfc: i ^fe Ti^og 

— FFET^to, vsvi-^^y ayMM.2 b avi-^ 
y ^ 2 b tjf m ^ii, Wyij3 va&K 2 b 

m\$.<r>T9'f 4 y"WM4 ^)V7^vaym&2h<7) 

mmfr t> r 9 -f -f y«^4 4 

JS4 oMfiijffi^ffM s tut y- h mm. 12a, r ^ y 

<f m«4 c7>±^Ht. y-MS^JKl 2«ff£IiLht 

tut as 1 m\m et.mi mtm 2 s-tlm 6 . 1 

0±(CffM§tl-&y-M 6t, y-M6fc«Sr*T 

^y ^ ^««4 &i^< r ?y ^ ^«W4<ow«te»»is 
sfutv-^atXKu^ v-x&tN'h'Wy.. y 

-h 1 6«ny;; bmzBf&Ztttzay?? bmM4 
6Rt/&mJ548 (06 (c) (d)#gg) k 

[0023] mSiZHUX. 0^§^2 
0 nm-8 0 OnmCfSitT, y— M 6^^^^ 

y r? > 2 b w*g£&*i&ft*m$>-tz. t h . 

6 ^r^y ^ y'MJ*4 totsxtiy- h 1 6«i§ ( y-r 
) x *)±*<-th^b izx <o . m=Fcommm 

y -f yfflJ* 4 <50itMSr— ®; L^rV v *, y 3 >^ 

sidtL-rr^y^ y W4 ^sts^M^y i t ^'t- 
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4fc, r?f^ yffii*4 OX o<7)±gftftgP£ 9 0 0 °CV1 

Sit & . y- M 6 * AllR-rSiBjHf: t-T(i, 
sKi; y'J^X ijf'JSiGe, 5 £ fc 

So 

[0024] m3i±WMcDtitb<?)&mmi±w^xm8!>?> 

«ft* ( a ) <±W£T\ ( b ) 

ijAyfy/tiU^s. H2tffl3s-ri>*«. ry 

•r 4 7WM4 Ifiy n— r 4 y y*£trf\ ^VPy y'Jny 
JS2b (cSBKS fiT& D . <Iiitc=t 0 t < iS 

fi!c § tl h if-*? 4 2 b fcrffiR § ix£ 

COT'. SE#<7)SO I yU3VlS2 ateJBtftSflfc*? 

■v yWttt & S!fcW^<a«&fcitw — m®5 lz 

[ 0 0 2 5 ] 04ti03 ( a ) tf>»ffi0»,tWV«^ — 
>- 5rf TlBBTr' * * . El 5 i i^Hg^fficoHMM J: 

TmHT**. H4 (a) n^miizji&mmz^i* 
coxh^x. H3 (a) tm—iffitt-t&i><7)"cim 

CDfzMZ^LtzheyZ'fcr) „ 05 (a) II 04 (a) 
raBfifttctJV^. ^V-*Safi»tf»FW vasts 

h^t^-to 134 (a) tm5 (a) liffi|R<>5fctf><7>& 
KawWfcfciStf-fctfrC&O, 04 (b)» 
t>*05 ( b ) li^llftlTffli^St, 
[0 0 2 6] 04 (b) tcBlvt. y— M 6**S*-o 

ti^^7?f^ 7-ffl«4 tcy-x&y h w ymmt 
tiJn^^rs^^fesco-c. H5b izTjk-tx 5 t,zmtm 

[0027]o|'t, FETS^F^V — X&t/FW y 

mmizmrmiRm^^^y^^m 1 s 

FET3TPOfllJg*J, y-M6 

(-1 0 18 cm-3) fc#U y-M 6tfl 0 2 » 
cm- 3 0li(:F- t°yy$fLTV>S4^SIT. 5nm-2 
0 nmCOmmX-MimitZith y- M 6 t(i H- 
ty/oS^C J: 0 3~~5fg< ^vW< iWhK* 1 ^^ 

{m&mz&xmiz mm) imt&t, r^T^rm 



fro**. 

[0028] y-xai>"Kv^ y^r^T- y"v¥M4^ 

ffUEtcfttt $^yyayllf ( seed ) i; LT iliRW 
Xfy^i^/Wf 1 8£j&g3-fr&. JtS^-tCto-Ctt. 

U ^ix£g^kLT»KWxb°y^-r/l4il 8^1^ 

?^r^/Hi 8fc LTti. HSfl^'Jay, #fe a B a s 

i G e , #.*§ B B B G e . -/'J3^ *f U S i G e 

[0029] 04 (a) atf'05 (a) t^V^T. 
•r y W 4 1— ^attKT* htz h <Ol±V —XJUXf K V 

-thtz^Xhh, H2BWtffiil 0W±^HSr«S ( 0 n 

m) tctfefc#, y-xat/'K^^^g^s^i* 

T^Tt. Onm— 50 nmCDiSlfflCC-f S i: . 

[0 0 3 0 ] 05 ( a ) iZti^X. iSWxt^^j/t 

1 0 0 nmcvmZXWm (M^-tf^*) L, TMc 

») L/sffSfc*2BMKIR10W±aiItSgasLfcr^7 i 

k. y-H6t (y-xat/Hi^-^^) r^f-^y 

JR^XU^df ^-^7t-Jf 18^5 nm— 1 0 0 nmC^tgH 
^Bf^ffi (HI) SKWxt 
^ df - JVM 1 8 36* y -XRt/ K 1^ >f >iB« lZ fc 
L. KajUfesKU^U 3yX!iS iGewf-b l 6t: 

xb'^^^^^Jg 18tf-M6 tJ«*tfcaB?Wx 

t ^ * is-* )vmi±w^ mz$m § fix v ^ . 
[0031] 06ii04 ( a ) tos-taiae&as-s-sjfc 

fewvxdf ^yjiS^^-r ! Fffl0T-S)-g. o |S|0 (a) ti 
ry f yW4 ft^s-^sfeft^Lco-c* o , ( b > 

M 6 i »T* h. ( c ) liv 

— FW yRX/y— h^-co^iy?? hcofzubco^y 
y y bP.^4 6 Sr^ L » ( d ) iimteotmb<D^M4 
83&*n y bffiiS4 6 ^M$ti.^«l»lSix^«6 

^ y y y b «^4 6 Sr r y -f ^ yW4 fjBxtty- b 
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1 6<7^S (*-*y*)Vg& ) J: *9^:^ <-T-g»;i:t;j; 
•5, ^y?? Fffiffi£M^£t^~fca s T'£S,, 
[ 0 0 3 2 ] 12 7 (4124 comWMX'COW-mMRX/^- -v y 
i: SlttfrlftlfcflJW Lfc BrHETCfc •§> . 
H 7 ( a ) JiH4 oWSErcoTHBlT* 0 , ( b ) li 
(a) te*s(t4$tffAA' (rK^lftl) W*rEfc, 
( c ) ii ( a ) fc*Jtt«5efiFB B ' (Slttriftl) T'V)»T 

[ 0 0 3 3 ] H 8 JiH 5 ^ifHHH^^FfflHaVf - r > 
*)V* ffnC>t*Y i: SUM fcflJW Lfc 4 . 

H8 ( a ) {±0 5 <7)tMmr:-cr>W-WWX-fo *) . ( b ) (± 

(a) tW^AA' "C^Brffi*. 

( c ) i± ( a ) te*S«-*$SHFB B ' (tKT^TISJ) T'^Bt 
ffi£. (d) Ji (a) iZtHf&X&CC (SHOTft) 
5H\ EP*>. l28fi*%BJ^j;£l2 5co«ii£fc^T. 
V— XStt^FW y^T^f^ yflM 4 KUfKWx h° y 
^■vA-Jfl 8£j&ft£-tbtflil£. ^y^M^+'fr 
izfr^faRVmrnfifolztyWiLfzWimt:^, ( c ) 
£J!iU±\ T y -r 4 y'M« 4 oUtf} L fc lilt: jUiRW 
X t° y df v ^ IVM 1 8 aWRlR $ tltz Z b jWW* h . SMR 
Wx b° y y ^ /PJf 1 8 JiT y -r -y yfltS 4 coWMM^f 
lfX'% < , T ? T- 4 4 Oi^fflfc i f£4% $ -it 4 £ 

ta^s*. y-x&t/FWy^iiiti. ry-r^rffi 

^4 (cDK^y*/l^fl#) fcH3r^ I«Wif^y 
( V-^tSUCSiX/ F W >M) £f£< f# h . ( a ) 
J4AM^°:?->-4 8tT?f Y 7*1^4 tffM$fL7^y 

-xay f w >-^^wt^iE , f"-s.<?5t-<$*>tt'S. . 

-To snev-xatXKU'-oli, y-F^ssr&ry^ 
^ & <r?t y y'fflJ««WMt , f t a e 

[0034] (mi msm > 0 9 si^^is 1 s»j 

? (Chemical Mechanical Polishing) (JilTCM 

P) ^ALt*lH|fcj;SFETSf&ftatl»±S 
njS*~iJC7cBfHTSsr*-. ( a) {4. A/i^y^-yn 

>»s 2 b \,z m i iftfkM 6 ffM l . y ^° y > ? 
zft-o tdk, m i wim 6tw^>j3 y»« 2 b 0 

■?-*r>^)Vfi\cP>7 Yy (Fin) ^S/l-^yiJayiS 

2h< l zmmzti&T7TJ7 r mm4 tsitxmmzti 



WUWtfkfRSCOmZteO . 5nm-2 0 0 
n mtife 0 , T ^ f - <■ yffi*4 <7)« § f± 10nm-10 

0 0 nmtftl 1@{44 nm-1 0 0 nmX"fo&<, 

[ 0 0 3 5 ] IWIEI ( b ) fcL ( a ) T'ffM^^^t 
H2BMfc£il 0^2 0 nm— 1 0 0 0 nmOW$tC, S 
iL<ti2 0 nm— 8 0 0 nm<7DJP£t;ygj£U CMP 
t J: 9£MLtdBffi&JFrt. ( c ) l±, ( b ) T-?gfi!c$ 
ix^2K-ftMl 0$r 1 0 nm-3 0 0 nmC^StJE 
MLfcBfH**^-. »», aff21MtK10±t:5emLft: 

T^ ; f^y'|lIiS4c7)^$(i;5 nm-3 0 OnmtW. 

(d) (4. m^tifzTtT-jym&Akzy-vmim 

125:0. 5 nm-1 0 nm«Jf2MS$^BrfflSr 

^i-. y-hwumr 2*m&thm. m\HLfzT?r- 
a 7WM4 commzmmtL, imcomfJMiz z&m 

knmtL\i\ vmnwMJLmz&^x , y-hmmt 

U-f'Jyy^y ( P + X(±n + h'-tvr) . SiGe 
(P + X(4n + F-t°>-y') XI4AK*fflV^T«*»J« 
L. * h V -f (photolithography) (C J: 0 

^ LT „ r?y^^bffi«4 6^J6^ 

hyy/77^ffa. y -xsv f t-^ y t m^wtc 
mmzti&wmcotzsb<v&mm4 s * f y y 

[0036] (m2mmm) mi oit^mncr>m2mm 

mmmx'h h . f e y # 

v-v *#a-r^^<7)^2Si]ffiCT^^-r4>tfo-c. cmp 

*#ALr^S^5±»XS*iS^. IslH ( a ) Ji. a- 

/py yj^ 2 b t r y -r yffl«4 tat 1 gwtis 

6 ta-fPJil — >nff-?fz 

ft, flSlBMKK6fca-ftM14. ^LT^'Jny^i 

L7£*>0£^\ »(fcill4«CMPOXvf'^h*y^ 
-i: LTfflV^tL. ^CDJ¥S(±1 Onra-2 0 0 nmt 
abl. . vsvuy U 3 ySfi 2 b fc«BttS#t4 f-r 
fflco^ ^ y (Fin) 7ffi.m4 t^tXWM 

$ti&„ zzx\ miMimecomziio . 5nm-2 

OOnmXfc*). 7?fY7i^4OS§(il0nra- 

1 0 0 0 n mti5S, ( b ) (i, ( a ) "CJftSSflfcfi! 
it^2K-fbMl OS: 2 0 ni-1 0 0 0 n mcOlf^ 
fc, eiL<(J2 0nm-80 0nni£7))f§|;ffML, 

[ 0 0 3 7 ] |W|EI ( c ) ti. ( b ) TBf&$tlfzm2m 
ttMl 0^ 1 0 nm— 3 0 0 nmOJJS fcAMLJtffiTH 

T4 y^4C0&§{±5 nm— 3 0 0 nm^.g,, 

(d) ffM§3fi^ry-r^yiSJ5g4tcy-FK^ 

12Sr0. 5 nm— 1 0 nmc^Jf StCJjESS-frfcBfffif* 
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. y- y warn 1 2 \±mm 1 4 $■ h*£ utafcjs 
fltr. 5§sur?f ^ :r«*4*>«itti*iM;u Mr 

^ & ff 3 z k * l v \ mkiommj-mza x^x, y 

$0 . *'JSiGe ( P + Xt±n + F-ey/) Xti&M 
T"JI£ffMU * h 'J V ^5 7-fKi l 3y-F 1 6 £11 

-f-LT, 3>-^^h^4 6c7)^(7)^bUy^"7 

[00 38] (fi$3£ffc0|) 01 1W»H31I 
«te J: 0 f e TSFfodfr < flBfi*^H-^«Xg*^- 

y^^ffMLtftIt5±Sll^*t. RH ( a) 
li, y 'J 3yM2 b KS§ 2 0 nm~ 10 00 

nm<7^2S<ffcjgl 0«t, -)rjj*f——*i? 

\m\ oz±mLtzi><D*^-t. »2iMbRi o-c^a 

M§ft?tl|S(±4 nm— 1 0 0 nmtfeO, SSSiil 0 n 
m-1 000 nmt'iS, fcJSSflfc— H?>SHfcIi h 
y^~cr>mzm^, t st ; y'j3 yfflR 2 b CO u 3 >■ 

4 Sr JfM-T-g. . tulET ^ t- 4 yM$4Xt: 0 . 5 n m— 
2 0 0 nm<7)g&l^tJBt6£:flMU ff)iC10nm 
-2 0 0nm«lffll4lMtli. CMPXIi^S 
**K= i 0 . mm 1 4 fc ffi 1 gMUR 6 SrJE&fcff 3 

AS'j-r h t , ( b ) fc^-j: 5 ^wh^ - 1 tea- 

[00 3 9] HH (c> (4. H2gMl O^lOnm 
-3 0 0 nm<^J¥§fc£&|LjtBOT£^-$\ IS^s m2 

y-MAizy- v mm i 2 * jfcBS-frfcBfiHfc 5^. 
ztmn tx\ amcommj:mim9 ( d > x«4H 1 

0(d) (CiS^-tWfcH— 

[0040] (SS4HJftfll> HI 2l4*ffiW«fl54SOIi 
Wti 0 F E TtfW^f 4 fl!Jt**S-rSXS*S^- 



-IV vmm 2 8 eo&JI&if £>SA LT MMth mico 
±£XH£^t\ RH (a) -tSKhV 

«k 0T?f^ yfg«4 ^MUcfl ff § 0 . 5 n m 
~2 0 0nm<7)^lSMtJ&6£?12j£U *-£>_hfcJS3 1 
0 nm-2 0 0 nm^lftll 4 ^ML« £ t>{Z%<r> 
±fcJJ3 5 nm-5 0 0 nmVm3WMM2 0£ffi&t 

*. m3KibM2o, mtmiA. mimtmem/^ 

(JOBrBflKt^^ti.* . BtfiZtifzTf'r < 74cdMM 

^lilOnm-lOOOnmtMioCfl,. Z 
<7y-\mX\ fiV vs: . y y rMim 22Srlnm~50nm 
tffM L , -t<0±tilfKI»jhfflaflaii 2 4 $ 5 n 
m-lOOn m«S§ tffM^'g) «, ^0±HX^.--»fSS 
«2 5 nm-5 0 0 nm^ff §CffMt, M^'ffi 

6, 2 0, 2 2, 2 6tMlL,Ml4. 2 4T*ffX0HStl 
X$5 0 , fl6<7)^i^^^ y'J3 VIS 2b«y'jay 
^Sffi LTV^„ v <.}V7 ^ U n yJS 2bc?3>-'Jr7>'Sr 
3 0 n m— 3 0 0 n m<7)J¥$ fc^TttJtiW - * fc . 
(b) coBTffi«jfi:^:i» 0 

[004 1 ] #ISltM2 0 . 22, 26 ^igfK 

Wt^TS kRB(c)«J:'5(c*4. i WKtttr. 

V t—^VWkStkl 8& 3 0 nm-5 0 0 nmOJS^t 
StfEH 14.24 £gfcfe-r-S, fc . ( d ) coi 

^ajL3t*K«0T^-r-f ^MtS4c?)»S{4 5 nm— 3 0 
Onmt^. (d) 14, ^m^tltzT?^ l^'MA 

\YM 1 2 ^ffM-TS Ttfk t/> T ^ r- J 7mm4 c^fflij 

ttBKtM S -frT 1^* L/tf* . SlSX(4 T/Pa'VcD 
#H^T-r--'J y^Zfto Z b fMIt U*. lilfM* 
ScX^(4EI 9 (d) s 010 (d) 11 ( d ) \>Z 

^~ti>cr>bm— X'foh. 

[0042] iWisnMM) mi 3\i^m<n%i5mffi. 

UnBH-Cftft. ZZXU, x^-t3 0O»iJ:iftI 
2 8«jSS««*»:AL.T^S't*±5lX«*^-. H 

Hi 3 ( a ) C*tJ;3i:, t/*F'jy/77^:j; 

Dr^fO'^JMUA, 5nm-2 
0 0 nm<7)gMKffcJB!6£j#j£U f OiCSS 1 0 n 
m-200n mCOg-ftBS 14«L, -t^XtOSS 5 
nm-5 0 0 nm^31«2 OSMt^. !g3|g 

2 o . mm i4.fi mm 6 tiv? ^ v ? 

>MM 2 b co *, >; a v ^imth b . ( a ) collfMffijg 
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nra-1000nmt^Sj;3W. ZCO^MX\ W 
W<>yyrffl\$&2 2£ 1 nm— 2 OnmWiSt^ 
t , * ^itCiKbR&ihfflS-ft^ 24Bnm-50nm 
<^J¥§ tffMlTft . *«±(CX^-t 3 0 ftST'Jtf 'J Jy 
>J 3 yXii^BB^iy V =? >X* 5 n 5 0 0 n m^f§ 

fiJt£ft.ft„ -rofifiiii (b) fcj^Sfi, Wi-t3 0 
(HI 3 (b) ) U^- <fgM2 6 (HI 2 
(b) ) «-f-<0«fr*qffi*?-ft. 

[ 0 0 4 3 ] H 1 3 (b) iZtfi-i. o X-*s— if 3 0 
«if i LT^y y 'J 3 yX(i# B H B iy 'J 3 y J ffi-,T 
^S* 1 , ^tl{±s HI 2 (b ) fcfcwtti. X^— 9"iS 

■ftJBi 2 6 t § , mwijkmmm 2 4 wtc 

'J 3 yiiiftiSJK't' K-tV^SfU, i i: ft. HI 
3(b) (CtJV^T, fflftfiL/iX^— -+J-3 0 t^y^y 
3>-*^2b^^J-r§^. y'Jay30nm-30 
OnmcOff? K^ffiAMTft fc . ( c ) OMBit** 
n^ flh . £ W»C\ ^ 4 -/U HiWfcJH 2 8 ft 3 0 n 
m-5 0 0 nm«g§(:^S§t> Mil 4 « 2 4 £ 

B&*-rft t , ( d ) co x d %mmmt>ti& . 

[ o o 4 4 ] y 4 -iv vmm 2 8 (TXfcfi-fcS&B 

LfzWMT9^T4 7'WM4CDm£li.5 nm-3 0 0 nm 

J4H9 (dKHlO(d).Hll(dK XJ4H1 
2(d) iZ^ijCOt^i— X'h&» 
[ 0 0 4 5 ] 5rts, *%0J§c7)^}i:Sr^J#^{fiy.TtOi; 
*i 0 T* ft . ft h f e rm=F It , 

Hit S iilzmkco T-5"r< y*mM k . ffriE; ^ ? *✓ y n y 

J5£S^H2iftffciRt. itm2K^ffiLhoMffir^x^ 
7WOM«(^j&$^^- MMkRi: , tuter? 

ffM 3 tifcll 1 Brffcis fc , WIEm i at* as 2 i&fUBLtt;: 
ffM2fift^-bk. MISy-btS^ftfrlBT^x^ 

^« im<mmry^^ ymmcowm (c#tfm s 

V — X&tf FW y-fc „ tiff E V — X % K W >RXfy— 

h<nay9 7hmzm$LZtitzay?7 vrnmaf^m 

m k *^A,X?£h £ k ZW&k-tZ . 

[0046] if%Lmzi%%,yy)vy— v f e t*pc 



ft £ i: at -Tft . ft 1T7)Vy— V F E T 

*-?T'{4 , ffjiBT y* ^ ^M^otulEv s'/k^ yijnyl 
SOiSId^WiSS^l 0 nm— 1 0 0 0 nrnT'^ft 

£ fc s t ir-ft . *fftiafc:ffi ft yynsy- ffets 

^ T1± , tulET ^ x ^ 7"ffiti<^lu iEH 2 mcMfrljgffi 
KOH$^5nm-30 0 nmT'3?>ft £ k %&ffi.k*t 
ft . -^mz^h^yiVY- h F E TS^T'ti. IfrlE^ 
-hK-flJl^ffSSiO. 5nm~l OnmT-fcO. ttflE 
ISllMJl<O/¥£Ji:0 . 5nm-2 0 0nmtM:i: 
^W^t-T ft . *3KH£flS4 yyivy- h F E TSHFT 
(4. BUlE^2K^M^i¥§^'2 0 nm-8 0 0 mat* 

ft £ i: s fc -t ft . ft yyiv?- bFET 

3PPT«, tulE^SJitSairrft^y^^hffi^Ty* 
t^^fc-Tfto 

[0047] i$mmz\%hyyivy- v f e t*pt 

B?'Jff^*CffM 3 SfiKWx t: ^ sSf ^+ rt'W * JR* S 
■frfc t><0"C»* £ k Sr^Sk-f-ft . *^HHt:«ft 

y— h f e T^Tii . ttrisa^a^t 0 ^ # ^^;us 
(4, may- h & i o ^ o c m- 3iii±T- H-ey/snft 

r ^ -f -f ymmmm ciajL/tyuay^if tuc 
i cot* ft t\ k zmm k -th . *HBBteffi ft y-fivy— 

ley- h fcffiiiiii&ffy)& l , £ coffi^n^ff § i: Hfriem 

r;f^ yffl^ky-h* i ^n-rft#i£*i^< 

^y-^a^kL^ico-efcft^k^^k^ft. *»bh 
t;f^ft yjfr?— v f e Tfjt^T'ti, tsriaatRWx 
df iyv/pw^wti. mfe B H B ^y ax m^s i g 

e , G e „ *f y y rj 'JSiGeW^ 

[0048] i^mz&hyyjvy— nfe ti^t- 

(4, lulET^-r -1- yffiJ*(^fi!<;§tifty-xS?y : 'F^-< 
m^SmzLX. ±1fl,Z0 nm-5 0 nmT'fcft £ k * 

tit«. ^swtffi ft hFE rm^x- 
it, mzT7^4ymmzB$LZiiz>v-y*mfvvj 

ycDtz&bco K-uy/(?)g^§^ m2S-ftMo±3ft 
LT, lulE^/p^ yija ylHl; o n m~ 
5 0 nrnT-^ft ' t . *mBzi%Z>yy>]/ 

y~hFE Tm^FX'te . MET 9*r4 -fW&0Mff> ^ 
/y'J3 y«KKjS < JfirS ii 4fK 2 IWKHrt < L 
TM;iMi«. *5MH ft r/;^*- b f 
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li***HSirC03 'J v 20: J: 9 ft < Jttft&fi * £ 
k£#$jk-T£o 

[0049] *3m&Zi%h¥7)V¥- V F E TS£f CDS? 

>-aKco±^ffi*^ <$> r ? t- 4 ?ffimeo—fem § 4 -em 2 

lOTI£^(£T&XfIk, WIB9f21MbBUifc:3»jRS*i. 

tzT<?7-< ymM<mmmz¥- bmimzmm-?z>x. 

2UILC0SS 1 IWIUH* JRiW-SXei: . mrtESI K 21 

ftKJitcy- h *mm~?z>jmt . itria^- h cma* 
t»- h co n > ^ ? b ^ y ^ ? h mmRtf&mm * 

SXfSfc £-£X/C3r4 £ k £1t®klhS> , 
[00 50] *3MUfc:flSft jr?f\s¥~- h f e Tig^tDM 

£fi^X*Ik. mflET?-f ^Ii5g^l^<^^* 
^y'J3 ya£K053S 0 ^X*ffi^ 2 gjtfUR£7ft£ 
U MIEIR2iS^MSr^5^/^^^^;^y •y^i^ 

Sr(3LE<?DJPS«ft'Wa5W-ftXSfc S-frtri k Sr^k 
& . *«BBfc:« h ¥7)V*f- y f e TSt^ 

•m . tu iet 9 -r ^ :r««Rtfs& 2 mm. £ mm? & x 

gl±, SS2BHUR*JBj£U ^hUV^^^tiOlff 
IEH 2 RffcJRfcRovh £ V * y^- £ mm LT h V v+ 
cr>m^)V7 yfflS* -&&?%> XotzL, \-V-y 
&<7>W£.W& Ltz^)V9 i^ija vaBE^^ U 3 y^ST- 
k LTSiR^t:?*i^;Wf£j&&3itSX:fIk. m 
IEJS 2 BKfcJR* jfiIEc7)ff$ tm$M? h TMb Z&tiZ 

[00 5 1 ] h F E TtfcDl 

mm-?hJimt. mv^v? >-v a yss±n^ h y y 

/57^ffl\ *<OjJBKSfllWtR/aftlS/»3 

iwtKt t . ifflEig 3 mm/mm/% 1 is 

fu!E^-^F®^M£ffM-t£Xg(X MIE^' 
^y'J3 >W6L&XfT ? -r 4 n' y 7 r IMUR 

i^xCJ;OSait ^tJIE^ y'jny 



y 3 yxi&mm^ u 3 y-c* s r k ^its k f s . 

[0 0 5 2 ] $3£mz&Z>if-f)Vy- b F E TIR^COM 

tzT7^ri rmmcomm^mmt l . jfeffxetct *a 

i k Sr#^! k -T-S. . § y h f e Ti 

^Sit^TJi. flrrlB^-h^jfM-rsxgii. tKU 
x y 3 y , *f y S i G e RtA'AJgtfOV vftifr"cmi ffM 

#itk-rs« 

[0053] 

ifmmski eui(cs8fitfc*n< . *n^t= j 5 k . 
avi^ ^ x & m v ^ t , ism y- b k @ s n 
s «* dfcy-^avi* w yizx.\z°?*is^jimzmm 
Lxm&fia&frtm&'tz t we* , *b«^ -> y 3 y 

y , 7o-f^ ^#7* oPKi ^msfe-rs i k 

S k k <b BRfis^fc^TSfWIWfetlftliS-fr* 

[01 ] ^jftco^-^y-bffijt^is^T, «atwath. 

[HI2] ^*<J0FET^CDggC«5t^^i«-C\ ¥ 
®DJfc ^ v •?->- WZ X y jarrtSSHT* S . 

[03 ] *muz£& FETm^mstmmz^ii?) 

[04] 03 (a) comwmRx/^co^^—y^^ 
mMxfoh „ 

[05] *^HBOfi!lco»ftMHi: SFE TSR^«56*S 
[06] 04 (a) iZrti-tm&MMt&tzibewx* 

y^mn^^-^mmx'h h . 

[07 ] 04O^I0T-cOTH0S.V^-r^JT-XS4"^ 
(c*¥ k fil^rfr «U»t t ^Wffl0T-ft S . 

[08 ] m^mmmx^mmmf^^y^iv^^ 

[09] *fWH<^« 1 99kRC i y F E TSS^iKf ^ 
«3tSr#S^^XS^^WrH0T'fe-g» . 

[010] 2 ^StMfc i 0 F E TffW^f 

^flfit*S3S-r4Xg*Srr»THia-Cft«.. 

[011] *m&& 3 usiMt =t y f e Tat^o^r 
4 ffiia* ^s-ri.XiSssrmBsia-c&s . 

[012] #«BIJ<^43gtWfc i 9 FETtfW^f 

4 mm.^MM?h-XM^-?wmmxhh. 
[013] *^<^n 5 mmmtz idfet sk-t 
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2 b 

6 migMji 
i o mzwum 

12 y-MWfcil 

[01 ] 

(a) 



(b) 




16 y- h 

18 jSKftxtr^dfi^/Wi 

4 6 a^^MgJg 

4 8 AMJf 



[02] 

(a) 




(b) 
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[H3] 



[04] 



[H5] 



(a) 



(a) 



(a) 




10 2b 





10 2a 



10 4 2b 



(b) 



(b) 



(b) 










r 









-16 



18 

ten 



-16 



10 2b 



[H9] 



(a) 




(a) 



Li 



(b) 



(b) 



—16 





10 



2b 



(c) 



Cd) 




(c) 



10 




AWx-xw: wX-x-a 2b 



(d) 



Mil- 12 



10 




-2b 
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[07] [08] 
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[Bin [in] 




(5D int. ci . ? mm^ f i f-^-y («*) 

H 0 1 L 29/44 S 



F^-A(##) 4M104 AA01 


BB01 


BB04 


BB36 BB40 


CC01 


CC05 


DD16 


DD31 DD64 


DD65 


GG09 


GG10 


GG14 HH12 


HH14 


HH15 


HH16 


HH18 


5F140 AA21 


AA34 


AA39 


BA01 BA20 


BB05 


BC13 


BC15 


BE01 BE02 


BE03 


BE07 


BF01 


BF04 BF05 


BF42 


BH02 


BH05 


BH08 BJ05 


BK18 


CE07 







